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Continuous cultures of fused cells 
\ airtibody of predefine 



Tt*£ manufacture. of - predefined, specific antibodies % means of 
permanent tissue culture cell tines is. of. genera? interest. There 
arc at present a considerable number. Of permanent cultures of 
myeloma celis*^ and:sa%mihg prbcadures have been used to 
reveal antibody activity in some of them. This, however,; is 
not a satisfactory source of monoclonal antibodies of predefined, 
specificity. We describe here the derivation of a number of 
tissue- culture cell lines which secrete anti-sheep red blood 
cell antibodies. The cell lines are made by Jusion of a 

mouse myeloma and mouse spleen cetis from an immunised 
donor. To understand the expression and mtemetions of the 
fg chains from the parental iraes, fusion experiments between 
two known mouse myeloma lines were. carried out, 

Bach immunoglobulin . chain results' from tb> : integrated 
expression of one of several Vie/OA C genes, coding respectively 
for its variable and constant sections*. Bach cell expresses only 
one of the two possible alleles (allelic; exclusion; reviewed in 
r&f. 3). When two anybody-producing cells are . fused,, the 
products of both parental lines are expressed 4 ^ and although 
tfteTight and heavy chains of both parental lines are. randomly 
joined* no evidence of scrambling of Y and C sections h 
observed*. These results^ obtained in. an heterologous* system 
involving cells of rat and mouse origin, have now been eon* 
tamed by fusing two myeloma cells of the same mouse strain, 



4$$ 

The protein secreted (M0PC 2!) is an IgCH Oc).whfch has been 
fully sequenced^* Equal numbers of cells from each parental 
line were fused using inactivated Sendai virus* and samples 
confining 2 k 10 s cells were grown in. selective medium in 
separate dishes, Four out of tea dishes showed growth in 
selective medium and these were taken as independent' hybrid 
lines, probably derived from single fusion ewnis..Tlwf karyotype 
of the hybrid cells- : after 5 months in culture was Just under the 
sum of the two parenial lines (Table J); Figure t shows the 
isoelectric focusing 6 (iEF) pattern of the secreted products of 
different lines, the hybrid cells (samples -e-h in Fig. -1) J*v* a 
much more complex pattern than either :parent (t? and by or a 
mixture of the parental tiw& (m). The Important feature-of the 
new pattern is the presence of extra bands (Fig, h arrows). 
These new bands, however,, do not seem to be the. result of 
differences in primary structure;, this is mdicated, by . th| IHF 
pauern of the products after reduction to separate the heavy 
and light , chains (Fig. iifr The lW pattern of chains of the. 
hybrid clones (Fig; W #) is equivalent to the sum of the 1EF 
pattern (<* and /» of chains of the parental clones with no 
evidence of extra products.. We conclude that, as previously 
shown with interspecies hybrids'^ new *g molecules are 
produced as.a result of mixed association between heavy and 
light chains from the two parents. This process- is intracellular 
as a miaeu" ceil population db.es. not give rise to £«cb hybrid 
molecules (compare w and ^ Fig, IA). The individual cells must 
therefore be able, to express both istttypcs. .This result shows 
that in hybrid cells tho expression of one; isoiype -apd ;idiotype 
does" not exclude the expression of another; both heavy chain 
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and provide the background for the; derivation and under- 
standing of antibody-secreting hybrid lines in which one. of 
the parental cells! is an /aniibpdy'prooWmg spleen cell. 

Two .myeloma cell lines of BAtB/c origin were used. PI Bui 
is resistant to 5"bromo-2Meoxyundine% does not "grow in 
selective medium {HAT; :ref« oj and secretes a myeloma protein, 
Adj PCS, which is an i&GM (t&.fajfc I). Synthesis is nm 
balanced and free; light chains are also secreted. The second 
celt line, P3-Xf»3A$& prepared from H cells** is resistant to 
20 jig; mi" 1 S-azaguanmc and does not grow in HAT medium. 



Fig. | Aut*>radtograph of labelled compo- 
nents secreted by the parental; and hybrid ceil 
&ies analyst by IHF before m and after 
reduction {&), OAM were incubated in. the 
presence of ,4 C'iysine w and the supernatant 
applied on pbJyacryiamkte slabs* A-, pH mm 
■W (bottom) id *«0 (top) in 4 M urea, 
ra^gs 5,0 (bbubrn):to <?op) in € M,urca; 
thfe supernatant was incubated for 20 . min at 
37 Xr in the presence of S M ures, U$ M 
mereaptpethanot and 0.1 M potassium pho*? 
phatepH 8,0 before betagapphed to the right 
slab* Swpernalftats ten parental ca« imes 
in: arfimi ; h P^X^Agf, and^ mixture 
of cqu.il number of PI Bui and P3rX6?Ag* 
ceils: Sup^rnaiamfc ton two mtlepenilently 
derived .hybrid .lines are shown: four 
subclones from ; g and % two subcttsntss 
from Hy-B. Fusion was carried out 4 -* Using 
JO* cells of each parental .line and AtKK) 
haemasgSutlnation units machvated Scnda. 
virus CS^ul«> Cells were divided into ten 
equal samples, at^ grown separaidy m 
sclecuve mediant (BAT medium, rat 6). 
Medium was- changed every -X d,. Successful 
hybrid lines \vcrc Obmiaed in. four of the cul- 
tures, and alt save similar pmerm> Hy-B 
and Hy-i were further :donCd m solt agar". 
L, tight; H, heavy, 



^oiypes {yl and 7^a> and both V* and both Vy. regions 
(idiotypes) are expressed. There arc no ai'lotypic markers for 
the c K region to provide direct proof for the CKpression of both 
parental. Q regions. But this is indkated by the phenotypic 
link between the V and. C regions. 

Figure 1^ shows that clones: derived from dmerent hybndi- 
sat ion experiments and from subclones of one line are indisiin^ 
guishable; This has also been observed in other experiments 
(data not shown). Variants were, however, found m;a survey of 
tOO subclones. The difference is often associated with changes 
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Fig, % Isotatiomof an iaaiti-SKUC antibody- 
secreting cell clone. Activity was revealed by 
a halo of haemolyscd SRBC. Direct .plasties . 
given by; tf^^iOOO hybrid cells Sp*l h clones 
grown in soft agar from an inoculum of 2,000 
Sp4 cells; eyjccloning of one of the.posWve 
clones ' SpAffi & higher .magnification of a. 
positive clone. Myeloma cells {W m-MlA 
g8) were fused to 10* spleen ceils from an 
immunised BALB/c mouse. . Mice we.r.e^*m^ 
a-iittJiscd .by in'tmt»xi«siseal injection of 0,£m1 
packed SRBC fluted I:i0« boosts after 1 
month and the spleens collected 4 d later. 
After fusion, celts <Sp4) were grown for S d 
in I { AT medium,, changed at 1*3. d- intervals*. 
Celts were then grown in :Pulbeeco modified 
Eagle's, medhmv supplemented . for ; 2 weeks 
wi mJnypoxanth ine and thymidine: Forty days . 
after fusion the presence of antJ-SRBC act* 
ivjtywas repealled as shown in ^TPhexaiioof 
plaque, forming cells/total number of hybrid 
ceHs was; J/30* This hybrid cell, population 
Was cloned In, soft. .asac (30%: cloning:: ef- 
ficiency). A modified plaque assay was used to 
reveal po^iiive :fcl6nes ; *havvft m ^H/as follows. 
When cell clones ha$ reached -a suitable slspc,. 
they were overlaid in Sterile conditions, with 
% mt,0.6% agarose in phosphate-hitifered 
saline containing. 25 ul packed. SRBC and 
0.2 ml fresh guinea pigserum (ab^ 
SKfiC) : as source, of complements & Taken 
after-overnight incubation at 37 *C The ratio 
ofposhive/tdtal number of clones wa$J/33,. A 
suitable positive clone was picked out and 
grown in suspension. This clone was called 
£>p~1 /7y and was reelened as shown ln c;i over 
.90% of the clones. gaveipoilUvei^iSi A second 
experiment in which- i0*PJvX67Ag8 cells were' 
fused with 10? spleen; Cells: was! the source :qf 
a cione ; giving: rise to : indirect plaques (clone 

the addition, i of t;20 sheep; antt-MGPC 21 
antibody to the agarose overlay. 



in the ratibij of the different chains and occasionally with the 
tot«V dtsappearance of one or otr^er of the : cham$, Such : events 
are best visualised on IBB analysis of the separated .chains 
(for example, Vi$, ! lh, In which the heavy xfcaih of P3 is no 
longer observed). The important point that no new chains are 
. detected- by XlBF coiTipleineuts. a previous study 4 of a raMrcouse 
hybrid line-In vv^cri:scramWih^:of ^ and C. regions from the 
light chains of rat and mottle was not observed. Xn this study, 
both light chains have identical C; regions and therefore 
scrambled Vt-Ou molecules would be undetected!. On the other 
hand, the heavy .chains are: of different subclasses and we 
expect scrambled V H -C H to be detectable by IEF, They were 
not observed in the clones studied and if they occur must do 
so at a lower frequency. We coticlude that in syngeneic cell 
hybrids (as well as in itttcr3i>ecies cel t hybrids) ^-C intcgratton:is 
not the result of cytoplasmic events. Integration as a result of 
BNA translocation or rearrangement during, transcription is 
also suggested by the presence of integrated mRHA molecules 5 1 
and by the existence Of defective . heavy chains in which. a... 
deletion of V and C sections seems to take place in already 
committed cells 3S * 

The cclMinc ; P3-X<S3Ag8 described above dies when exposed 
to H AT medium. Spleen cells from an immunised mouse also 
die in growth medium-. When both Cells are; fused by Schdai 
virus- and the resulting mixture \% %xmm in HAT medium, 
surviving clones can be observed to grow and become estab- 
lished after a few weeks. We •have used SRBC as immunogen, 
which enabled us, after culturing the fused fines, to determine 
the presence of specie ahtibooV-producmg cells by a plaque 
assay technique** (Fig. 2*?}. The: hybrid; cells were; cloned' in 
soft agar** and clones producmg antibody were easily detected 
by an overlay of SRBC and complement (Fig. 26), Individual 
clones were isolated and shown to retain fbdr pheho.typc as 
almost ah the clones of the derived puriiied; line are capable of 
lysine SRBC (Fig, 2c). The clones were visible to the naked 
eye (for example. Fig, 2d). Both direct and indirect plaque 



assays 141 have been usfcd to detect specific clones and representa- 
tive clones of both types have been characterised and studied- 
The derived lines <Sp hybrids) are hybrid cell lines for the 
following reasons.. they i: ^row. in:, selective medium. Their , 
karyotype after 4 rmmttis. in cuHure (Table 1.) is a little smaller 
than the sum of the two parental lines bat mare than twice the 
chromosome number of normal BALB/e cells, incHcatirt^ that 
the; lines are not the result of 

addition the Hues contain a metacentric chr6mqsome ;also 
present in -the parental : jftOG&TAtfk Finally,; the secreted 
immunoglobulins contain MOPC 21 protein in addition to new,, 
unknown components. The: latter presumably represent the 
chains derived from the specific ami-SRBC antibody. FigureS/J 
Shows the 1EF- pattern of the; material secreted by two such 
Sp hybrid clo«es. : TheiiEF bands derived From tree pansntall^ 
line are visible in ithe pattern of the hybrid cehs, although: 
obscured by the presence of a number :of new bands, the 
pattern is very complex, but the complexity of hybrids of this 
type h likely to result: from the random recombination of 
chains, (see above, Fig, V). indeed, 1EF patterns of the reduced 
material secreted by the sp.lee : n^P3 l^brid clones -gave a simpler 
pattern of Ig chains. The heavy and light chains of the- 1?3 
parental Jine became prominent, and new bands were apparent. 

The hybrid Sp»l gave direct plaques. and this suggested that 
it produces an IgM antibody. This is confirmed in Fig. 4. which 
shows the Inhibition of SRBC lysis by a specific. antMgM 



Table 1 Number of chromosomes in parental and hybrid cell fines 



CeJUine 
!>3-X67Ag8 
PIBul 

Mouse spleen cells 
Sp- 1/7*2 



Number of chromosomes per cell 
66,65,05,65 r 6S 
Ref 4 

U2J 10,104J04,102 



Mean 

65 
$5 
40 
106 

m 

95 
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antibody. IBF teehrmiues usually do not. : rayeal -19.S IgM 
molecules* I&M : is ';&^iteuNs : unlikely to; be pm&nt. in the 
unreduced sampte a (0i& SB) but u chains should contribute 
to the pattern obtained after reduction (sample <*, Fig, 3/4). 

The above. resul is show that cell fusion techniques are a 
powerful tool to produce specific antibody directed against a 
predetermined antigen, it further /shows that it is possible to: 
isolate hybrid ikm produeirig. dii$er£iy:, antibodies: directed 
against the same antigen and carrying different effector func- 
tions -(direct and Indirect plaque)* 

The or^toried- population' of: tf»3^&l*eh hybrid e>l!$ seems 
quite heterogenous Using suitable detection procedures it 
should , he possible to isolate tissue. euUure cell Jmes making 
ditterehi classes of antibody* To facihuiteoor studies we iiave 
used, a myeloma parental line which itself produced an ig. 
Variants in which one of the parental chains is no longer ex* 
pressed seem, fairly common iri the case of hybrids 
(Fig. Therefore selection of lines in which orily the specific 
antibody chains are expressed seems reasonably simple, 
Alternatively v non-producing variants t>f. .myeloma Hues could 
be used for fusion* 

We. used S&BC as anii^n.Threc different fusion experiments 
were : successful in producing a. large number of antibody- 
producing cells. Three weeks after the initial fusion* 33/1,086 
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Fig, 3, Auioradiograph of labelled components' secreted by. ami* 
SB BC specific hybrid lines. FractkmaUo;ri before t arid after </f) 
reduction was by I Hi*-. jpH gradient. was 5 .0 (bottom) to 9.0 (top) 
m the presence of 6 ;M urea. Other conditions asin Tig. 1 , Super- 
naiants : fromi ^ : Hybrid clone 5p4/7rl; .A:, hybrid done Sjv2/3-3 ; 
^ myeloma Ime 3f»3--X<>?Ag»v 




fig,. 4 Inhibition of haemolysis by antibody secreted by hybrid . 
•clone Sp*l/%2. The reaction was in a & #etri dish with; a layer 
of 5 ml 0.6% agarose in pftosjihate^mftered salme containing' 1 /SO 
(v/v) SRBC. Centre well contains &5 id 20 times concentrated 
caJturc medium of clone S\>1 fl~i and 2.5 ji! mouse serum, .«> 
Sheep specific amKmoasc macroglobuhn (MOPC 104E, 3>r 
Femstein); h\ sheep anti-MOPC £1 (P3) IgCJf absorbed with Adj 
K>5; e, sheep anii*Adj K>5 (Ig0;2ta) absorbed with MOI?C21. 
After overnight incubation at room temperature the plate/was 
developed with guinea pig serum diluted t :l0 in Dulbeeeb's 
medrarn without senun, . 



clones were positive by the direct: plaque assay. The 
cloiiing ejftlctency in the experiment; was 50 .%* Jh ;another:expeTi- 
meat, however, the proportion of positive clones was eon* 
siderabiy lower (about 0.2%)*. In a third experiment the hybrid 
population was; studied - by Jimiiing dilution analysis. From i 57 
mdcf^Bdeht hybrids* as many as 15 had antirSRBC activity* 
The proportion of positive over negative clones is remark" 
ably .high, it is possible that spleen cells; which have been 
trigjgered during. immunisaUoji are particularly successful in 
giving rise to viable hybrids; it remains to be seen whether 
similar results can be obtained using other antigenes. 

The cells used in this study are all of BALB/c origin and the 
hybrid clones can be mjected into BAtp/c mice ip produce 
solid tumours and serum having anti-SRBC activity. It is 
possible to hybridise antibody-producing: cells from .different 
origins' 1 '** Such cells cap be grown in vtimin massive cultures 
to provide speciiic antibody. Such: cultures could be valuable 
for medical and industrial use. 
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From Wikipedia, the free encyclopedia 

Monoclonal antibodies (mAb or moAb) are monospecific antibodies that are identical because 
they are produced by one type of immune cell that are all clones of a single parent cell. Given 
(almost) any substance, it is possible to create monoclonal antibodies that specifically bind to that 
substance; they can then serve to detect or purify that substance. This has become an important tool 
in biochemistry, molecular biology and medicine. When used as medications, the generic name 
ends in -mob (see "Nomenclature of monoclonal antibodies"). 
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A general representation of the 
methods used to produce 
monoclonal antibodies. 



Discovery 

The idea of a "magic bullet" was first proposed by Paul Ehrlich who at the beginning of the 20th century postulated that if a compound 
could be made that selectively targeted a disease-causing organism, then a toxin for that organism could be delivered along with the 
agent of selectivity. 

In the 1970s the B-cell cancer multiple myeloma was known, and it was understood that these cancerous B-cells all produce a single 
type of antibody (a paraprotein). This was used to study the structure of antibodies, but it was not yet possible to produce identical 
antibodies specific to a given antigen. 

A process of producing monoclonal antibodies involving human-mouse hybrid cells was described by Jerrold Schwaber in 1973^ and 
remains widely cited among those using human-derived hybridomas.P}, but claims to priority have been controversial. A science 
history paper on the subject gave some credit to Schwaber for inventing a technique that was widely cited, but stopped short of 
suggesting that he had been cheatedt 3 l The invention is generally accredited to Georges Kohler, Cesar Milstein, and Niels Kaj Jerne in 
1975;f 4 1 who shared the Isfobel Prize in Physiology or Medicine in 1984 for the discovery. The key idea was to use a line of myeloma 
cells that had lost their ability to secrete antibodies, come up with a technique to fuse these cells with healthy antibody producing B- 
cells, and be able to select for the successfully fused cells. 

In 1988 Greg Winter and his team pioneered the techniques to humanize monoclonal antibodies, ^ removing the reactions that many 
monoclonal antibodies caused in some patients. 



Production 



Hybridoma Cell Production 

Monoclonal antibodies are typically made by fusing myeloma cells with the spleen cells from a 
mouse that has been immunized with the desired antigen. However, recent advances have allowed 
the use of rabbit B-celis. Polyethylene glycol is used to fuse adjacent plasma membranes, but the 
success rate is low so a selective medium is used in which only fused cells can grow. This is 
because myeloma cells have lost the ability to synthesize hypoxanthine-guanme-phosphoribosyl 
transferase (HGPRT). 

This enzyme enables cells to synthesize purines using an extracellular source of hypoxanthine as a 
precursor. Ordinarily, the absence of HGPRT is not a problem for the cell because cells have an 
alternate biochemical pathway that they can use to synthesize purines. However, when cells are 
exposed to aminopterin (a folic acid analogue), they are unable to use this other, rescue pathway 
and are now fully dependent on HGPRT for survival. The selective culture medium is called HAT 
medium because it contains Hypoxanthine, Aminopterin, and Thymidine. This medium is selective 
for fused (hybridoma) cells because unfused myeloma cells cannot grow because they lack 
HGPRT. Unfused normal spleen cells cannot grow indefinitely because of their limited life span. 
However, hybridoma cells are able to grow indefinitely because the spleen cell partner supplies 




Researchers looking at slides of 

cultures of ceils that make 
monoclonal antibodies. These are j 
grown in a lab and the researchers \ 

are analyzing the products to 
select the most promising of them, i 



HGPRT and the myeloma partner is immortal because it is a cancer cell The fused hybrid cells are 
called hybridomas, and since they are derived from cancer ceils, are immortal and can be grown 
indefinitely. 

This mixture of cells is then diluted and clones are grown from single parent cells. The antibodies 
secreted by the different clones are then tested for their ability to bind to the antigen (for example 
with a test such as EIA or Antigen Microarray Assay) or immuno-dot blot, and the most productive 
and stable clone is then grown in culture medium to a high volume. When the hybridoma cells are 
injected in mice (in the peritoneal cavity, the gut), they produce tumors containing an antibody-rich 
fluid called ascites fluid. 

The medium must be enriched during selection to further favour hybridoma growth. This can be 
achieved by the use of a layer of feeder fibrocyte cells or supplement medium such as briclone. 
Production in cell culture is usually preferred as the ascites technique is painful to the animal and if 
replacement techniques exist, this method is considered unethical. 

Recombinant 

The production of recombinant monoclonal antibodies involves technologies, referred to as 
repertoire cloning or phage display/yeast display. Recombinant antibody engineering involves the 
use of viruses or yeast to create antibodies, rather than mice. These techniques rely on rapid cloning 
of immunoglobulin gene segments to create libraries of antibodies with slightly different amino 

acid sequences from which antibodies with desired specificities can be selected J 6 1 These 
techniques can be used to enhance the specificity with which antibodies recognize antigens, their 
stability in various environmental conditions, their therapeutic efficacy, and their detectability in 
diagnostic applications Fermentation chambers have been used to produce these antibodies on a 
large scale. 

Applications 

Once monoclonal antibodies for a given substance have been produced, they can be used to detect 
the presence and quantity of this substance, for instance in a Western blot test {to detect a protein 
on a membrane) or an immunofluorescence test (to detect a substance in a cell). They are also very 
useful in immunohistochemistry which detect antigen in fixed tissue sections. Monoclonal 
antibodies can also be used to purify a substance with techniques called immunoprecipitation and 
affinity chromatography. 

Monoclonal antibodies for cancer treatment 




Monoclonal antibodies can be 
grown in unlimited quantities in 
the bottles shown in this picture. 




Technician hand-filling wells with 
a liquid for a research test. This 
test involves preparation of 
cultures in which hybrids are 
grown in large quantities to 
produce desired antibody ^This is 
effected by fusing myeloma cell 
and mouse lymphocyte to'fbrm a 
hybrid cell (hybridoma). 




Lab technician bathing prepared 
slides in a solution. This 
technician prepares slides of 
monoclonal antibodies for 
researchers. The cells shown are 
labeling human breast cancer. 



One possible treatment for cancer involves monoclonal antibodies that bind only to cancer cell- 
specific antigens and induce an immunological response against the target cancer cell. Such mAb 
could also be modified for delivery of a toxin, radioisotope, cytokine or other active conjugate; it is 
also possible to design bispecific antibodies that can bind with their Fab regions both to target antigen and to a conjugate or effector 
cell In fact, every intact antibody can bind to cell receptors or other proteins with its Fc region. 
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The illustration below shows all these possibilities: 

Chimeric and humanized antibodies 

One problem in medical applications is that the standard 
procedure of producing monoclonal antibodies yields mouse 
antibodies. Although murine antibodies are very similar To 
human ones there are differences. The human immune system 
hence recognizes mouse antibodies as foreign, rapidly removing 
them from circulation and causing systemic inflammatory 
effects, # 

A solution to this problem would be to generate human 
antibodies directly from humans. However, this is not easy, 
primarily because it is generally not seen as ethical to challenge 
humans with antigen in order to produce antibody; the ethics of 
doing the same to non-humans is a matter of debate, ■** 
Furthermore, it is not easy to generate human antibodies against 
human tissues. 



! Monoclonal antibodies for cancer. ADEPT, antibody directed enzyme 
j prodrug therapy; ADCC, antibody dependent cell-mediated cytotoxicity; 
| CDC, complement dependent cytotoxicity; MAb, monoclonal antibody; 
scFv, single-chain Fv fragment^ 

Various approaches using recombinant DNA technology to 
overcome this problem have been tried since the late 1980s. In one approach, one takes the DNA that encodes the binding portion of 



monoclonal mouse antibodies and merges it with human antibody producing DNA, One then uses mammalian cell cultures to express 
this DNA and produce these half-mouse and half-human antibodies. (Bacteria cannot be used for this purpose, since they cannot^ 
produce this kind of glycoprotein.) Depending on how big a part of the mouse antibody is used, one talks about chimeric antibodies or 
humanized antibodies. Another approach involves mice genetically engineered to produce more human-like antibodies. Monoclonal 
antibodies have been generated and approved to treat: cancer, cardiovascular disease, inflammatory diseases, macular degeneration, 
transplant rejection, multiple sclerosis, and viral infection (see monoclonal antibody therapy). 

•4 

In August 2006 the Pharmaceutical Research and Manufacturers of America reported that U.S. companies had 160 different 
monoclonal antibodies in clinical trials or awaiting approval by the Food and Drug Administration. PI 

Examples 



Monoclonal antibodies^ 



Type 


Application 


Mechanism 


Mode 


infliximab 


■ rheumatoid arthritis 
* Crohn's disease 


inhibits TNF-a 


j chimeric 


basiliximab 


a Acute rejection of kidney transplants 


inhibits JL-2 on activated T cells 


[chimeric 


abciximab 


» Prevent coagulation in coronary angioplasty 


inhibits the receptor GpHb/IIIa on platelets 


jchimeric 


daclizumab 


m Acute rejection of kidney transplants 


inhibits IL-2 on activated T cells 


jhumanized 


gemtuzumab 


m relapsed acute myeloid leukaemia 


targets an antigen on leukemia cells 


|humanized 


alemtuzumab 


■ B cell leukemia 


targets an antigen CD52 on T- and B- 
lymphocytes 


^humanized 


rituximab 


m non-HodgkhVs lymphoma 


targets phosphoprotein CD20 on B 
lymphocytes 


Jchimeric 


palivizumab 


n RSV infections in children 


inhibits an RSV protein 


| humanized 


trastuzumab 


■ anti-cancer therapy for a specific kind of breast 
cancer 


targets the HBR2/neu (erbB2) receptor 


humanized 


etanercept 


m rheumatoid arthritis 


contains TNF receptor 


1 : 



See also 



■ List of monoclonal antibodies 
m Monoclonal antibody therapy 

■ Nomenclature of monoclonal antibodies 
« Polyclonal antibodies 

» Nanobodies - 
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